Abstract. A selector theorem for non-convex orientor fields on closed manifolds is given and the Lefschetz fixed point theorem is used to establish an existence result for these ones.
Introduction
In this note we give an existence theorem for the initial value problem associated with the following differential inclusioṅ x(t) ∈ F (t, x) (1) where
n is a multivalued map such that for every real number t from an interval [a, b] and for every point p from a manifold M n (modeled on Euclidean space R n ) F (t, p) is a non-empty and closed subset in the fibre T p M n . The existence problem for differential inclusions in Euclidean space (M n = R n ) with convex-valued right-hand side has a long history ( see [9] for details). In the case when F : [a, b] × R n → R n is a multivalued map, not necessarily a convexvalued one, some existence theorems have been given by Filippov [4] for F continuous with respect to Hausdorff distance and Kaczyński and Olech [7] (see also Olech [9] ) for F satisfying hypotheses of Carathéodory type. The solutions have been obtained by using some approximate techniques there.
A useful tool for differential inclusions turned out to be the selector theorems given by Antosiewicz and Cellina [1] , Lojasiewicz (Jr) [8] and far-reaching of their generalizations due to Fryszkowski [5] and Bressan and Colombo [2] . These theorems enable us to apply the Schauder fixed point theorem to establish some existence results for non-convex differential inclusions with right-hand side satisfying hypotheses of Carathéodory type in Euclidean space [1] or with a lower semicontinuous one [8] . Moreover the selector theorems enable us to apply the topological degree methods to differential boundary value problems for non-convex differential inclusions [10] . In this note we prove a selector theorem for non-convex orientor fields from the product [a, b] × M n into the tangent bundle T M n that are lower semicontinuous or satisfy Carathéodory conditions. Then using the Lefschetz fixed point theorem for ANR's ( cf. [6] ) we obtain as a consequence a solution of (1).
Definitions and theorem
Let A = {(U 1 , ϕ 1 ), . . . , (U k , ϕ k )} be an atlas on a closed C 2 -manifold M n and let A = { (Ũ 1 ,φ 1 ) , ..., (Ũ k ,φ k )} be an atlas on the tangent bundle T M n with diffeomor-
A solution of (1) we call a continuous function
n is defined a.e. on [a, b] and it is a measurable map.
Theorem 1. Suppose an integrable bounded orientor field
F : [a, b] × M n → T M n
satisfies the Carathéodory conditions or it is an l.s.c. map. Then there exists at least one solution of problem (1).

Integrable selectors
where 
Proof. Let us notice that without loss of generality we can assume that the atlas 
n ). Now we can give a sketch of the proof. 1) The multivalued map Φ :
c. with decomposable values Φ(x) for each x ∈ C([a, b], M n ). 2) By virtue of the selection theorem, due to Bressan-Colombo [2], there exists a continuous single-valued map
First of all we notice that Φ(x) = ∅. Indeed for a sequence of points a = t 0 < t 1 < . . . < t m = b together with a function τ : {1, . . . , m} → {1, . . . , k} for that
we have z(y, D
x , ·) ∈ Φ(x). Next we show the lower semicontinuity of Φ. Let x be a limit in C( [a, b] 
, and let d p (t) be the distance of the point v(t) to the set ϕ i (F (t, x p (t) 
is measurable and so there exists a sequence {v p } of measurable functions
n is integrable bounded and satisfies Carathéodory conditions or it is l.s.c.. Therefore v ∈ Φ. Now let us see that for any two functions
we obtain z 1 ·χ A +z 2 ·χ A = z(y, B x , ·) ∈ Φ(x) where χ A is the characteristic function of A. Therefore for each x ∈ C( [a, b] , M n ) the set Φ(x) is decomposable. Finally we prove that for a single-valued continuous map g : 
Since by the continuity of g
for s = j. Now again the continuity of g together with the above inequality implies
The proof is completed.
The proof of Theorem 1
Let η : [a, b] → R be an integrable function such that |(λ
. . , k, and let j : M n → R 2n+1 be the Whitney imbedding. With every point q ∈ M n and positive real number K > 0 we associate a subspace
On the other hand let .
By virtue of (3.1), (5.2) and (5.4) respectively in [3] we obtain the following: (i) the definition of ψ is correct; (ii) the space C q,K is a compact ANR; (iii) there exists a real number K > 0 such that ψ(C q,K ) ⊂ C q,K . Moreover by using both Lemma 1 and the continuous dependence of solutions of (2) x on the vector fields f x the map ψ is continuous. Now by the Lefschetz fixed-point theorem there exists a function x ∈ C q,K such that x = ψ(x).
Finally we can see that the fixed point x of ψ satisfies ẋ(t) = f(x)(t) a.e. on [a, b], x(a) = q, and so we have a solution of (1). The proof is completed.
